A full custom chip has been built for readout of a multi-element silicon detector in the UA2 collider experiment at CERN. The low-noise performance enables the use of this chip for detecting random particles or single X-ray photons of medium energy (~2 0 keV). It can be used equally well in various other types of particle detectors which produce random signals. The noise is sufficiently low (< 0.09 fC r.m.s.) for detection of signals of~0.8 fC, corresponding to 20 keV energy deposit in a silicon detector.
INTRODUCTION
The development of low-noise, low power ASIC for readout of random pulse signals from relatively large capacitance (1-100 pF) detector elements is essential to the construction of large area (~1 m2) imaging devices for ionizing radiation (single X-ray photons or elementary particles). Such 
PULSE 5HAPER AMPLIFIER AND TRACK AND HOLD
The pulse shaper amplifier is constructed around the building block NOTA which is also a folded cascode OTA circuit configuration using a n-channel input device to obtain a large gain bandwidth product. This filtering stage performs a differentiating function by the interstage AC coupling realised by the capacitor C ff ( fig. 1 ). This also eliminates remaining DC offset introduced by the dark current. The feedback loop of this stage consists mainly of a RC distributed n-well resistor which performs a smoothed gaussian continuous time filtering of the signal pulse. The result is shown in fig. 3 .
The track and hold stores the amplitude of the output pulse at a time defined by an external trigger for retrieval by the multiplexer. This stage is the conventional circuit configuration of the sample and hold with the hold capacitor C. (fig. 1) , the switch SWH and is followed by a unity gain buffer. The unity gain buffer consists of a source follower which is matched with the NOTA stage in order to obtain an output DC offset level close to zero.
A picture of the 4 channel chip is shown in fig. 4, and fig. 5 
